In analyzing the initial stage of oxidation, we can apply the expression.
( 1) The specimens were maintained at an approximately constant temperature of 360dc for UC and 315-C for UN over the ignition period, as seen in Fig. 1 . During this period, the weight increase was proportional to the square of reaction time in the case of UC, while for UN the relation was linear.
For this isothermal condition, the rate constant Kuc=Dw -d(Dw)/Dt was found by calculation to be 0.0175 for UC, and Ktn.t=d(Dw)/dt to be 0.066 for UN. Both these values, represented by circles with center dot in Fig. 2 , are seen to fall exactly on the lines extrapolating the Arrenius plots of the oxidation process.
This suggests that for both UC and UN, the kinetics of the ignition process are similar to the initial process, but that while the oxidation of UC could be explained as a diffusion controlled mechanism, that of UN is quite different.
In the structure of UN single crystal, a double protecting epitaxial film of UO2 and U2N3 is formed as a result of oxidation()"). In the UC single crystal, despite the absence of a higher carbide, the UO2 produced by oxidation is oriented toward the UC(3). When in polycrystalline powder form, the differences in orientation among the grains exposed to atmosphere could be expected to inhibit layer buildup, so that the attack of the oxygen on the surface of the structure would be the rate determining factor, and the process would be a surface reaction.
The oxidation of UN could be explained by such a mechanism, though the zero-order reaction kinetics are not yet clearly understood because of lack of data from surface area measurements.
X-ray diffraction patterns of the products in their initial and ignition stages indicated that in the case of UC the lattice constants diminished from 4.960 A before oxidation to 4.952-7 A, apart from revealing the presence of UO2 in the initial stage, and U3O7 as well as UO2 in the ignition stage.
These observations suggest that the oxygen atoms were in solution in the UC, forming with it a solid solution compound U (C, O) (6) . Moreover, the manner in which the weight increased and Xray patterns taken indicate that the oxidation of UC begin with the oxygen dissolving in the UC lattice, forming a solid solution (rather than a surface oxide layer). This is then followed by the oxygen content in the layer exceeding the upper limit of the continuous range of U (C, O) , causing oxide to precipitate on the surface of the U (C, O) phase.
With such a mechanism, the diffusion of oxygen in the U (C, O) solid solution layer would be the controlling factor of the progress of oxidation.
In the case of UN, this contains hardly any oxygen in the lattice, so that diffusion could not play any part in the oxidation.
